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WHAT IS CLAIMED IS: 


1. A phase detector, comprising: 

a first input that -eceives a first signal; 

a second input that receives a second signal; 

a comparison circuit that generates an output signal that is a function of a 
phase difference between the first signal and the second signal; and 

an operating point circuit that maintains an operating point of the phase 
detector such that for a predetermined range of both positive and negative phase 
differences between the iirst and second signals, the output signal is generated as a 
substantially linear functi on of the phase difference between the first signal and the 


second signal. 


2. The phase detecto r 
the phase detector 

frequency of the phase-lo 

detector; and 

and the operating 

signal so as to prevent the 

frequency of the phase-lo$ked 


of claim 1 , wherein: 

is employed in a phase-locked loop, whereby an output 
ked loop is a function of the output signal of the phase 


The phase detector 
wherein the output 


?oint circuit leaks a predefined portion of the output 
leaked output signal from influencing the output 
loop. 


of claim 1 , 

signal is an output current; and 


wherein the compa ison circuit comprises: 

a first circuit that asserts a first charge pump control signal in 
response to an edge of the first signal; 

a second cirauit that asserts a second charge pump control signal in 
response to an edge of the second signal; 
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a first charge pump that contributes a positive current to the output 
current in response to assertion of the first charge pump control signal; 

a second charge pump that contributes a negative current to the 
output current in response to assertion of the second charge pump control signal; 
and 

reset logic tha : supplies a reset signal to each of the first and second 
circuits in response to both of the first and second charge pump control signals 
being asserted, 

and wherein the operating point circuit comprises: 

a delay circuit that delays at least one of the first and second charge 
pump control signals from being supplied to the reset logic, wherein a length of 
time that it takes the first charge pump control signal to be supplied to the reset 
logic is not equal to the leng h of time that it takes the second charge pump control 
signal to be supplied to the rsset logic. 

4. The phase detector oj claim 3, wherein the delay circuit delays only one of 
the first and second charge pump control signals from being supplied to the reset 
logic. 


5. The phase detector of 
first and second charge pump> 
logic. 


claim 3, wherein the delay circuit delays both the 
control signals from being supplied to the reset 


25 


6. The phase detector of (claim 1, 

wherein the output signal is an output voltage; and 
wherein the comparison circuit comprises: 

a first circuit thfet asserts a first voltage generator control signal in 
response to an edge of the first signal; 
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a second circuit that asserts a second voltage generator control 
signal in response to an ed^e of the second signal; 

a first volta ;e generator that contributes a positive voltage to the 
output voltage in response to assertion of the first voltage generator control signal; 

a second vc Itage generator that contributes a negative voltage to the 
output voltage in response to assertion of the second voltage generator control 
signal; and 

reset logic ,that supplies a reset signal to each of the first and second 
circuits in response to boih of the first and second voltage generator control signals 
being asserted, 

and wherein the operating point circuit comprises: 

uit that delays at least one of the first and second voltage 
from being supplied to the reset logic, wherein a length 


a delay cir 
generator control signals 


reset logic is not equal to 


of time that it takes the first voltage generator control signal to be supplied to the 


the length of time that it takes the second voltage 


generator control signal t3 be supplied to the reset logic. 

7. The phase detecto : of claim 6, wherein the delay circuit delays only one of 
the first and second voltage generator control signals from being supplied to the 
reset logic. 


8. The phase detector 
first and second voltage 
logic. 


of claim 6, wherein the delay circuit delays both the 
generator control signals from being supplied to the reset 
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9. A phase-locked loop comprising: 
a phase detector thai comprises: 

a first input tjiat receives a reference clock signal; 
a second input that receives a feedback signal; and 
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circuit that generates a phase detector output signal 
(lifference between the reference clock signal and the 


locked loop output signal; anp 

one or more circuit e 
of the phase detector output 


a comparison 
that is a function of a phase 
feedback signal; 

a loop filter that generates a frequency control signal from the phase 
detector output signal; 

a circuit that generated a phase-locked loop output signal that has a 
frequency that is controlled by the frequency control signal; 

a frequency divider that generates the feedback signal from the phase- 


i sments that leak a predefined portion of at least one 
gnal and the frequency control signal so as to 
prevent the leaked output signal from influencing the output frequency of the 
phase-locked loop. 


15 


10. The phase-locked loop pf claim 9, wherein the one or more circuit elements 
that leak a predefined portion qf at least one of the phase detector output signal and 
the frequency control signal comprise: 

one or more circuit elements in the loop filter that leak a predefined portion 
of the phase detector output signal. 
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11. The phase-locked loop of fclaim 9, wherein the circuit that generates the 
phase-locked loop output signal that has a frequency that is controlled by the 
frequency control signal is a voltage controlled oscillator. 


12. The phase-locked loop of claim 9, wherein the circuit that generates the 
phase-locked loop output signal thaqhas a frequency that is controlled by the 
frequency control signal is a current Controlled oscillator. 
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13. A method of detecting a phase difference between a first signal and a 
second signal, the method con prising: 

generating an output signal that is a function of a phase difference between 
the first signal and the second signal; and 

maintaining an operating point of the phase detector such that for a 
predetermined range of both pi >sitive and negative phase differences between the 
first and second signals, the output signal is generated as a substantially linear 
function of the phase difference between the first signal and the second signal. 

14. The method of claim 1 3, further comprising: 

generating a phase-locked loop output signal that has a frequency that is a 

the phase detector; and 
leaking a predefined pdrtion of the output signal so as to prevent the leaked 
output signal from influencing|the output frequency of the phase-locked loop 
output signal. 
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15. The method of claim 131, 

wherein the output signal is an output current; and 
wherein the step of generating the output signal that is a function of the 
phase difference between the first signal and the second signal comprises: 

asserting a first cqarge pump control signal in response to an edge 
of the first signal; 

asserting a second jpharge pump control signal in response to an 
edge of the second signal; 

contributing a positive current to the output current in response to 
assertion of the first charge pump control signal; 

contributing a negative current to the output current in response to 
assertion of the second charge pump control signal; and 


J 


10 


15 


20 


25 


-19- 

deactivating the first and second charge pump control signals in 
response to both of the first aid second charge pump control signals being 
asserted, 

and wherein the step of maintaining the operating point of the phase 
detector comprises: 

delaying at least one of the first and second charge pump control 
signals from affecting the deactivating step, wherein a length of time that it takes 
the first charge pump control signal to affect the deactivating step is not equal to 
the length of time that it takes the second charge pump control signal to affect the 
deactivating step. 


16. The method of claim 1 
only one of the first and second 
deactivating step. 


17. The method of claim 1 
both the first and second charg£ 
deactivating step. 


18 


, wherein the step of delaying comprises delaying 
charge pump control signals from affecting the 


, wherein the step of delaying comprises delaying 
pump control signals from affecting the 


The method of claim 13,1 

wherein the output signal is an output voltage; and 
wherein the step of generating the output signal that is a function of the 
phase difference between the firsi signal and the second signal comprises: 

asserting a first vo\tage generator control signal in response to an 
edge of the first signal; 

asserting a second voltage generator control signal in response to an 
edge of the second signal; 

contributing a positi\fe voltage to the output voltage in response to 
assertion of the first voltage generator control signal; 
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contributing £ negative voltage to the output voltage in response to 
assertion of the second voltage generator control signal; and 

deactivating tl le first and second voltage generator control signals in 
response to both of the first ;md second voltage generator control signals being 
asserted, 

and wherein the step of maintaining the operating point of the phase 
detector comprises: 

delaying at lea st one of the first and second voltage generator 
control signals from affecting the deactivating step, wherein a length of time that it 
takes the first voltage generator control signal to affect the deactivating step is not 
equal to the length of time thj t it takes the second voltage generator control signal 
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to affect the deactivating step 


19. The method of claim 
only one of the first and secoiid 
the deactivating step. 


!, wherein the step of delaying comprises delaying 
voltage generator control signals from affecting 


20. The method of claim 18, wherein the step of delaying comprises delaying 
both the first and second voltagp generator control signals from affecting the 
deactivating step. 
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21. A method of generating ai phase-locked loop output signal, comprising: 

generating a phase detector output signal that is a function of a phase 
difference between a reference clock signal and a feedback signal; 

generating a frequency control signal from the phase detector output signal; 

generating the phase-locked loop output signal that has a frequency that is 
controlled by the frequency controlt signal; 

using a frequency divider to generate the feedback signal from the phase- 
locked loop output signal; and 
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leaking a predefined portion 
signal and the frequency control 
from influencing the output 
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of at least one of the phase detector output 
signal so as to prevent the leaked output signal 
frequency of the phase-locked loop. 


22. The method of claim 2 
of at least one of the phase detector 
comprises: 

leaking a predefined pc 

filter. 


1 , wherein the step of leaking a predefined portion 
output signal and the frequency control signal 

rtion of the phase detector output signal in a loop 


